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(57) Abstract: 



PURPOSE: A semiconductor package is 
provided to reduce the thickness of a 
semiconductor package, by stacking 
semiconductor chips of the same size on both 
sides of a thin heat spreader without using an 
interposer. 
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CONSTITUTION: A hole(28) is formed in an 
inner portion of a four-sides edge of the heat 
spreader(12). A cavity is formed in the center 
of a printed circuit board(PCB)OO). The PCB 
is attached to the lower surface of the heat 
spreader, covering the hole. A lower chip(16) 
is attached to the center of the lower surface 
of the heat spreader exposed to the cavity of 
the PCB by using an adhesive member. The 
second wire(26) connects a bonding pad of 
the lower chip with a conductive pattern(34) 
for wire bonding exposed to the lower surface 
of the PCB. An upper chip(14) is attached to 
the center of the upper surface of the heat 
spreader by using an adhesive member. The 
first wire(24) connects the conductive pattern 
for wire bonding on the upper surface of the 
PCB exposed through the hole of the heat 
spreader with the bonding pad of the upper 
chip. Resin(18) molds the upper chip, the first wire and the upper surface of the heat spreader. A 
coating material(22) encapsulates the lower chip, the second wire and the conductive pattern for 
wire bonding on the lower surface of the PCB. A withdraw terminal(30) is attached to the 



conductive pattern(36) for a ball land exposed to the lower surface of the PCB. 
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S 33l°l gjg 3#SI0l Ol^CiS AHSS ?5°J IIH3IXI SU 3 BIS&BOII e& 2°£AH. 

sehoii egia 5|sai a mo\o\\ ajiaisi Aimsm eiEisxig nudism. Ah»on soi sss sis ^HaicHsi ^aoii 
sat} 33121 ycsi mm mmmcn oi^chs ahss atEi iihsixi §j 3 *n2gjas mssmxi e aoici. 

oi chi . sehoii a 2!Sai A^shs ejasxig uhsishi. mmm 33121 bjemi soi gf3H sis ^Haicns am on 
¥2 3#shs, eitai nH3ixi2i ^mm mm 4= sin, se& sen°i ejasxig oigsioi a ^mm aiciti hh 

3|X|2| fl|5§UI2J S§£h2JS 3 CHS A|g 31-^5101, ^Efll EH 3 1 XI 2| HISHISS ISS 4= Sl°W, £& 6131 51 ^ a. 

saicHb iasaa ihsopi misoii, 3 *soi 2i¥s ksnoii mai, ycai aoiiAH g^shfc mm soi§i;hi ssai 

l^SIb sag HI 38*311 so. 
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Zt&2? MS 

E 1a,1bfe S SSOII COM gfEfll EI3IXI XII 5 3s ^/H CHI §±:HI 2^22 UEfy BSE, 

£2feg ttsoii cue as mi imsixn uauifc bse, 

£3§S tfSOII MB ttEfll EH 3 1 II Oil 5|g£lb SIS ^H£UCHS SiOl^fer AhAlE, 
E 4a,4bfe S HT90II IDS eiEMI WdlJl SISSBSI 6IA|0||> £AH0II »3« UEiy 
E 5fe SSHOII SBIfi 33ISI ^£1 SOI ?22| eiEfll HH3IIIB UEUHfe BSE. 

<E9°I ^fi ¥^CHI CHth ¥S2I 

10 : eiiHSIS^ie 12 : Sl^ ^HaiCH(heat spreader) 

14 : &¥£J 16 : 6f¥g 

18 : 4*X| 22 : agXH 

24 : *ll1£fO|01 26 : X1I2210I0I 

28 : m 30 : SSBXh 

32 : =£XIS 34 : £fOICH gg§ 2ESIIHS 

36 : Mg«Eg SESJIHe 38 : 31013 = 

40 : aar^B 42 : 3Hbl El (cavi ty) 

44 : SE12X1 46 : tilOh^ 

100,200 : gfEfll HH3IXI 

mS2l MS 

gtgsi m*i 

ataoi ^6n= §j j mow saw* 

S gfSS B£XI K13IXI gJ 3 fll£»g|OII B& 5!°SAH, CH^ &AII8Wlfe g&S 33|2| ^EMI §§ ^islW OI¥OH 
5! AHSS :?S2| SfEfll 1IH3IXI §H 3 SlSgfSOII 3& 3J0IQ. 
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§&3°s B»Eai mi 3i xi ycai § xix-ii°j2Sfe 2i¥S¥Ei a3is s^oi a3i aa§ a^en ag g>§ 
4= gi^i ins on. as mi §21 ats a^i^oj asg £i¥s goisi3ii 2J£Ai3i3i ?ioioi mm mi^issife :>i#sah, sie 
out §2i 331 m&m fe^ s a3i^i sr&, aaa xiisuis §§ nasisAi, biesshs. ej±n 

SIS3IEK £ISI!S§2| 2fg ¥XH» 01 g SI 01 Qgfff XII2SSI3 SIP. 

«*8I, aeCHIb C|40||2| g§ 2jg& ?22| HH3IXISA), MS CIS 331 Efe §SJ& 33121 gfEMI U§ 5jg 

» ¥£2| glEMI BH 31 XI 2| 3HBT0I 31I^2¥EII1 SICK 

toa/H, eaoiife gssi 33121 &^n\ §01 ^ea ¥£21 ^emi iiiisixis hiss 011 2101*1, s?si e 5011 eai§! hi 
si aoi. ^mm &si § aioioii eiass(44)a a? biass £jh> jjisibch ^tsife § Aioi2i &m ^xisi 

12, 2*2} S8H AXIS §2J gSiI||H2f ¥XH2| ggg^ai £101 CHS ^SSICX B>£» DH3IXI(200)» fllSBOU 

d£|, 2JEI5XI0II 2| » BIEMI EH3IXI2I ¥131 §3|Slfe B90I £112, Sl¥§2| ggffl|H£l ¥XK2| SSaajas £g8| 
2 «fe 2101 01 i= d|S ¥|2| &¥§ill2| yaoi 8IWU. £1010121 £#8 ££HSIi= B§0| SiStCF. 



0/^J2XfSf£r J/4* MM 

OiEiM, S I'gg &3|£| Ig g| SShSJOl &lill 2ESAI. §21)21 2JEHEXIS UHfllSm. AlgfCHI 5!§@ SS 2>fe 
SIM ^HaiCHg ^d|5|3, 01 SIS^HfiHCHOII 9HUIEI3I 1^8 e]£HSIS3IBS ¥sJS|0| , SIS ^HB«CH2| &8IS0II S 

as* 33121 asa §s e!4nas3ie3» iisan 3|^smi ¥^sioi oi^oia AHsg ^221 be« misixi s □ 12 

Q&m HIS»feQI 3 = 3 01 sjci. 



&3I& = 3M S38I3I ?lef S »9S| 51 E XII EH 3 1 XI i=: 

A|gf EU¥BI ¥»0I| SOI SIS ^HaiCH2l; &3| SIS ^H5IICH2| XH S Oil S8 3|EISA| ¥^£13, g&0|| 

3HdlE|3| IS@ e!±HSIS3IEh:Df; £J3| 2J±HslS3ie2| 3HdlEIS ti@ SIS ^H6IICH XHS g&¥OII S^BOH 2)8101 
¥*fS S|¥§3l; #31 8I¥§2| gSIIHE£l &3| °J±HS|S3ie2| X)S°S ESS £10101 SS§ a E& MS 21011 2§@ 
*II2£I0I01£I; &3| SIS ^HeUCHfil ga¥«l S*f4»B0|| 2ISI0I ¥*fS ^¥§3f: ^31 8IS^HaiCH2| Sf gSI 

01 ES@ o!iH£lS3|Eh ^H2I £10101 gS§ aE^ime2l &3I ^¥§2| gaiIH = 2.KHI »I12I0I01£I; 4131 &¥ 

§2}, aiaoioia. sis ^saicns &mmm sssi3 sife ^xi£i; &3i si¥§3i. »i2£ioioi£i, e!in§is3ie xis2i 
£foioi ess aEanH@§e ejis#aioiasi3 sife 3§xn£i; &d\ aam&omsi xhses t§@ §§hes ses 

01 @ (Nl ¥*fS 2JSBXIS 3i sgog 

e grasi dig5j& ^aoiisAi, ^3i sis ^saicnoi §8 s^s 5>em 4?H2i s^es □§ s«a 

2S ilSES gfCf. 

S »32| E CIS ¥SOIISAH, &D\ ejiHS|S3|&2| 3HblE|2| aoife S|¥§2| ^JHISCI 3311 2§ ^§ES & 

Eeh 4h3| EliBIffc 3ES2I ^CHM2J 5!S ^§°£ &E|. 
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&:>is m^m aaepi s g^ssi be si msixi mssag: 

Ah» EH¥SI 2}^ ¥S0|| SOI CHS 88901 iS@ 51 S ^HfiUQg ?HI8Ka. S&OII S&B B±DSIS:>IBg 

^ISSIB B3II£I; £3| SIS ^HaiCHSJ US CHI gf 3|£|BA) B4iaS3ieS ¥£fSlfe B3)l£l: #31 SIS ^H£il 

CH°I #S g&¥OII #¥§§ g^9i A|g5>0l ¥^Sfe B3I£I: #31 SIS ^HaiCHSJ §§ S8I01 B±Has 

:»ib &s2i sfoioi ss§ assnHga, #ui #¥sei ssiqiebs snaoiois sgofe esia; m\ #¥§2*, hi 
ibokhsk sis ^HaiHfii yaa, eimas^ie #ssi a-oicn ess asgiwege ^xis issife bh»; 4^1 

2!UiaS3IB2| 3DUIEIM S6IO) ti@ SIS £531 H2| US g&¥(HI g^Efl AlgSIW 5I¥6 I M ¥*Wte B3I&; 

#31 B±nas;>ifi°i xibss kss £ioioi sgg aEaraeaK g^i si¥&'2i sshhszjs xii2£ioio)s sgsife 

B3I£I; 4PI 8h¥S2}, 3112301 0)2h E!i|ffl£3IB2| £1010) g9§ aE£HHB§S °!13sai 

oidshfe B3ia: emss^iesi ns°s k§s siei se&ehboii bsbxib ¥*8tb bsis oi^oia 3 
§- =§°s bp. 

s wasie ^soiisa), #:>i B±«as:>iB2i shhieis ssicm 6pi 51s x-ie ggf¥on a*t 

4=Be AfgSIOI SI¥S§ ¥*8tt5 B3PI- #3>l SIS ^neiiaoj §^¥0)1 a¥S§ ¥*8tfe B3I 0120)1 ail 

4= 2IEH| & 5iS ^§£S BP. 

OPIAH. S igf tiAIOIB S¥B EH 01 £i:»SKM ggSIS Ct§i »CK 

S BS2| BEXII ED 31 XI B HI28PI 9|8|0t. SIS £HaiCH(12)g ?tilS|fe B3H». S&OU 3Hb|EI(42)^ 2J4HSI 
S3IB(10)8 fllSSJfe B3PI BH dSSIOlO* SO. 

#31 SIS £EaiC-)(12)fe ISES W§JS gfS &§ XII^B 3SESA), §¥B E 30II EAIB bl£l »0I . A|& 

&i¥Ei b^ ¥soy a^ia 3*201 ncn^i bss 4?h°i s(28)oi Ais ens! oi¥w ssacH aa. 

EB, 6*31 B1HS|S3|&(10)S UIIOI^gB =£Xia(32)]2l. 01 ^X|*(32)°l #8|B0II Oil SJ Oil 2)5101 IS@ SEgHH Edl>l- 
, #31 SE^IIHBg £10101 ggg £!E^IIH@(34)2I M^iES aESHHB(36)gg EBAI3IBA) #3| 4*X|g(32)0)| E 
SB EHtt)3S(38)S ?^3CH Slfe SESA), 3 ggfHOIIfe OH Al^ E^£J 9HblEI(42)?f S^BCI. 

S H 6fA||S^lfe, 6,^1 B±H3IS:>IB(10)°I ^B3I- XHSOIIA) 3Hbi|EI(42)£l B§B as? (Ml £)0ICH SS§ aESHHB(34) 
0| E#SO) SiH, It! XlSOIIfe SgHES SES1IHB(36)0I SI MISUSES i^f OI¥ffl EgSOl SICI. 

IS, feOI B±DSIS:>ie(10)2| 4=XIS(32) 4fB2| £1010) g§§ aE^IIHB(34)a, XHBSJ I^Ei 2E^IIH§!(36)g 
SkSiiS 3 LHBOI 3§B blOIS(46)S A)S BS301 91Q. 

WJ\M. E 1a. 1bCHI EAIB W2t 90I &^l SIS iHeBQ(12)2| XIBOil °JiHaS?IB( 10)S ¥^Sfe B^II(110)S S« 
AI3lfe UK &OI B±H2IS:>IB(10)S SIS ^HaiCH(12)°) S(28)S 5IEIB A) ¥^BCf. 

Old), 4f3| Bi«aS3IB(10)2| ^}BES ES301 Sife £1010) ggg SE^nH§!(34)e SIS ^HaiCH( 12)°J § 

(28)8 SSIOI ¥l^2£ ki@ 6fEH^ 32, 4PI 5|S ^HaiCH(12)£| XIB g&¥fe BJ41S|S3ie(10)2| 3HblEI(42)S 
gSIOI kiS ^EH^ BCK 

CISES, UJ\ SIS ^HaiCH(12)°l &B §S¥0)| ^¥S(14)S OII^AI 4 XI Efe a*THIOIHSa as SS,^&(40)g 
A^§S^O| ¥*f8ffe B?tl(120)» aSAIBCK 

OICHA), fe^l SIS >bHaiH(12)S| S(28)S SSIOI &EHB BiHSS^IBdO) 6fB2| £10101 SSg aE^HHa 

(34)31. ^51 ^¥S!(14)£I BSHHEB8 flM£IOIO)(24)S BSSIfe B?ll(130)g aSSI^II BO. 

QS B3ISAH, ^¥S(14)a. »liaOIO)(24)a. SIS £HaiCH(12)2l 4fB3f. BiHSS^IB(10) ^B°J £I0|0) S 

gg aE^nHe(34)§s ^xi(i8)s sssib bskmos aissi?)i ao. 
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#31 MS4*X|31 311S #31 B±HS1M3I3(10)2| 3HblEI(42)S »8KM ESEIO) 215= SIM ±ng|CH (12)21 US S 
gf¥0|| 4=3(40)8 AlgSIO) 8)¥§(16)8 ¥Wb 331I(150)S £!SAI3I3)I 3D. 

oium, #3i si¥§d6)2i ^JHifer B±naM5i»(io)2i 3hoiei(42) aoisa #e 5§ ¥*i8io), ^sSffe Bt3^aioi<a 

3§AI 3gXD31 SMI E££IE^ BC1. 

#3| 81¥§(16)2| SSIIDE21, #31 B±DaM3IB(10)2| X)B° M ESS 210101 egg aE£IIDS(34)B8 
XII2210|0)(26)M SSSIfe 33)1(160)8 £!1!S13)I SC). 

0I01AH, #51 81¥§(16)31, 73122101 Oj (26) 21, #3| B±HaM3IB(10)2| 9DblE|(42)21 210101 gg§ 2 E£ IDS (34) 118 
3§XH(22)M oj|S^aiOI<y81fe 33ll(170)§ Si!!5)3)| SO. 

□ixisiem. Bis^aioid a s§xh(22)2| ^b =, eunas^iedosi aa°s kts §§«e§ £)e#hhs(36) 

Oil 6CHS31 BS3X1(30)S ¥*18U= 33)1(180)8 SISAISSSW. S¥B E 2011 EAIB b)21 SS ¥£2| BExll 
BH9IXI(100)S XII2SC1. 

OPIAH, S tfSOl tog BEXII HH3I XI HSgtBSI Clg £A|0II8 §¥B E 4a,4b8 gSSIB C)g31 9d. 

X1I2S #^B gJ*JA|0||21 H1I813, 3 £1129613 5I¥§(16)S ¥*181fcr 33)1(150)8 BXI SIS 51 

i= SOIIAH Q± HOW SICK 

##B b121 901, #3| SIM ^HaiCH(12)2| XIBOII 3DblEI(42)31 iS@ B±Ha£3IB( 10)S ¥*1 513)1 £)B, #31 B±H 
aSJISdO) #S2| 210ICH g§§ 2E£HDS(34)S #31 SIM ±HaiC1(12)2| §(28)8 S8101 ti@ 6) EH 

51 Sin, #31 SIM ^HaiCH(12)2| #B e§1¥fe #31 e!4Ha£3IEKlO)2| 3DblEI(42)§ S8101 0ia)2iEM t,.gg # 
EH31 @C1. 

CE151AH, #31 B±HaM3IB(10)2| 3Hb|E|(42)S S8101 ESEIO) Sife 81= ^HaiGH(12)2| SB ggj¥0)l S1¥§(16)8 
3^4=3(40)HM ¥*131fe 33)1(150) H BXt £!§)813)| SCI. 

01 (EH , #31 S1¥§(16)2| ¥D)liir #3| 3HHiEI(42)2| S0ISC1 #31 OSOII. 81¥§(16)S BiHa £31 3(10)21 3HblEI(42) 
LHCHI AXIS #0)31 SCI. 

3 CIMEMfer. #sS1 ggAIOIISt SSIil Sli aS8)3)| E|fe bl, #31 #¥§(14)8 ¥&151fe 3311(120)21; #31 # 
¥§(14)2J £gHDE21 #31 SIM ±HaiCH ( 12)21 §(28)8 SSfO) ESS B±DaM3IB(10) #B2J 21010) ggl SE 
£IU)S(34)B8 X1I1210I0)(24)M SSSIfe 3311(130)21: #31 #¥§(14)31, XI1 12101 01(24)21, SIM ^5310(12)2) #B 
21, BiHaM3IB(10) #S2| 21010) g§g 2E#EHS(34)e» 4=X|(18)M 8S51i= 33)1(140)21; #31 Bi«aS3l© 
(10)2) XHBEM ESS 21010) gg§ S ES IB) S (34)21, #31 S1¥§(16)2| ggHHEBs X1I2210|01(26)M 1*83)1= 3 
311(160)21; #31 51¥§(16)31, HI22101 01 (26)21, B±HaM3|3(10)2| X1B2M ESS 21010) gg§ SESIIH£!(34)1I 
S 2§XD(22)M BlSsaiOI^SIfe 33)1(170)21; 01X|e|°M #31 B±DaM3IB(10)2| XHBEM ESS ISE§ SES 
IIHe(36)0)l SES2I #OSH1 ^S BS3XK30)g ¥Sf81fe 33)1(180)^ 3)SJEMAM, #se1 U*!A|01I21 ggigl ¥5S 
i>fe BEX1I HD5MX|(100)M X1ISSC1. 

§13, #3121 901 S1¥S(16)S BX) ¥*fAI2J # EH Oil AH #¥§(14)21 ¥^§§21,. #¥S(14)2| 21010) ggS§21, # 
¥§(14)8 SSSIfe iS5§§§ 5!^S13)| SB. 2f g§32| #34=3011 2|B 2I¥^0| #31 5IM ±Haid(12)M A) 
01 CHI ¥2 Slfe 51¥§(16)0)l 2)S£ICH5!C1. 

3£)U. #31 81¥§(16)S Bi«aM3|B( 10)2| 3HblEI(42)LH01l 5HXIS #EH0I3I OH SOI #31 2I¥^2) SSfOIIE 3HblEI 
(42)2) ^|EM SSaXI S3, #31 2I¥^S §01813)1 2i 4= 2J3)| SCI. 

ESI, #31 BE XII 1)31X1(100)2) *S^£M #3| SIM ^ = 810(12)21 A)^ ^BOI ESS #EH3) 2)01, BE XII §01IAH 
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»*B8lfc mm g*£AI9lfe SMI so. 



oi&ohah s nisi aoi, e arson tus ehsai inoixi » □ xus&soii °isia, sshoii s 3§ai Aigsis eiaaxis 
bHXiism, ssi eh 3?i°j y£i §01 §tn sis ^saicns aioioii ¥2 Ji§g°§, bssi hh^ixisj ^mm m 
m 4» sia. 

SE».- S2H2I 2JE)SI1g OlgSIOI HISS SJ 5!§S HH3IXI2I flISSbia SSEISJg Z1CHS A|g ^feSKM. B 

EHI IH3IXISI HI2HIS8 93tt 4- Slfe SSOI SICK 

SEff. SIM ^HaiCHfe gSESSI XMS0I3I IB SOIL 3 ^SOI 2I¥M t#§OII OJEf, ttsa UOIIA) SiSSIfe ii S 
OIS^I gTSAIfi 4= SIC*. 

1. ais- ai¥si em ¥son soi §ss sim ^aiaa: 

&3| SIM ^HfllCHSI XHBOII 11 ^£IS/d ¥^9H. S90II 9HHIEPI S£!S eJiHSIS?l»2f; 

&:>l eiiflSIS^ieSI 3D HI E| S ti9 SIM ^HaiQH XHS §gf¥0ll 3=f4=B0ll 2|S|01 ¥=fS SI¥Sl2H 

6PI si¥S!2i esmi=2i &^i eiiHsiM?ie°i tta sioich gs§ SEgimeefoii £ss xii22ioioi2K 

&J\ SIM ^HfllCHSI ggf¥0ll 3*14=3011 °IS|01 ¥*fS ^¥S2h: 

siM^naiQisj §e ssicx kts ejiHsiM^ie &e°i aoioi ggg as aim eat- &d\ &¥S2i sshde^oii 
m 121010121; 

4f¥S3i, aiaoiota. sim asanas! ya§§ §ssm sit 4=xi2i; 
&}| si¥§a, »i22foioia, ejryiuM^ie nasi 210101 gg§ asgmegs ejiSsBiioi<3si3 si^ sgiirn; 
£Pi ejiHsiM3ie°i h^om tss iiei asEswieoii ¥*fs &js&xim 5§ sife efEai iuish 

XI. 

S^tf 2. HI 1 SOII SIOIAH, SIM ^HaiCHOII g£!S Ig g&§[ S&s 3>°ffl 43H2I CHS ggS 

5!S ^§2£ Slfe BE XII IIH3IXI. 



S^gf 3. M 1 SOU SiOI/d, &3| ojiHSIM^iesi 3Hb|E|2| SOIfe 8|¥§2| ^MSO 3?ll 51 "§°§ 

sife e*sai ffloixi. 
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S^PS 4. MS E)l¥£l 21^ ¥«oy SOI CHS SttEIOI SIM ^HfllCHS ^HISI^, 390fl 3HOIEJ3>h 

B±HSIM3|BS XlSStte B3II2H 

#31 sim ^HaicHsj xiboii a§ 3J£ibah #3i e!±Hsi£3iBe ¥*t»fc B3ii£f: 

#31 SIS ±HaiB2l #S ggf¥OII S^4=Bg AhgSKM ¥«fShfe B3II2H 

#3i sis ^h6iich°i as ssfoi tii °j±hsjm3ib #ssi aoioi ggg sssnnea, #31 #¥s°i esmiHZj 
§ snaoiois essfe earn; 

#31 #¥§2*, XII12K>|0|2h SIM ^HBIIDISI #S2f, SJ±HSIM3IB #B£| 2K)ICH SSI S£3iIH@g8 =£XI£ MS 
SFte B3II2H 

#31 2J±H2IM3IB£I 3HHIEIS gSKH kiS SIM ^HfillCHSJ XIS §gJ¥ Oil §=f4=BS AhgSKX S*¥Ss ¥*tS>i= 
331l2f; 

#31 SJ4flaS3ie°| XHS^S icSS 210101 gg§ 3E£HHe2h #31 8t¥SI2l gSIE^i HI22KJI0IS gSSte 
B3II2H 

#31 swaa, Mi2aoioja, B±nsiM3iB2i tts aoioi ss§ s£#ime§g ssxhm ejaaaioiasit 

B3II2H 

#31 e!mfflS3IB£| XHB°M tSS Mg«HS SE^IWeOII °Ji9»l ¥*Wte B3IIS Ol¥01£! 33M offer 
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